Influenza virus coinfection with Bordetella bronchiseptica enhances bacterial colonization and host responses exacerbating pulmonary lesions.
Influenza virus (Flu) infection and secondary complications are a leading cause of morbidity and mortality worldwide. The increasing number of annual Flu cases, coupled with the recent Flu pandemic, has amplified concerns about the impact of Flu on human and animal health. Similar to humans, Flu is problematic in pigs, not only as a primary pathogen but as an agent in polymicrobial pneumonia. Bordetella species play a role in mixed infections and often colonize the respiratory tract without overt clinical signs. Pigs serve as a valuable animal model for several respiratory pathogens, including Bordetella (Bb) and Flu. To investigate Flu/Bb coinfection pathogenesis, a study was completed in which pigs were inoculated with Flu-only, Bb-only or both agents (Flu/Bb). Results indicate that Flu clearance is not altered by Bb infection, but Flu does enhance Bb colonization. Pulmonary lesions in the Flu/Bb group were more severe when compared to Flu-only or Bb-only groups and Bb did not cause significant lesions unless pigs were coinfected with Flu. The type I interferon response was elevated in coinfected pigs, but increased expression of antiviral genes Mx and PKR did not appear to enhance Flu clearance in coinfected pigs, as viral clearance was similar between Flu/Bb and Flu-only groups. IL-1beta and IL-8 were elevated in lungs of coinfected pigs, correlating to the days enhanced lesions were observed. Overall, Flu infection increased Bb colonization and enhanced production of proinflammatory mediators that likely contribute to exacerbated pulmonary lesions.